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The asymmetric unit of the title compound, CiiH 15 N0 3 S, 
contains two independent molecules in which the amide bonds 
show a trans conformation. The C— S— N — C torsion angles 
are —67.4 (2) and 63.8 (2)° in the two independent molecules. 
In one of the molecules, a methyl group is disordered over two 
sets of sites with a site-occupation factor of 0.661 (16) for the 
major occupany component. In the crystal, molecules are 
packed into chains running along [101] through N— H- ■ O(S) 
hydrogen bonds. 

Related literature 

For hydrogen bonding modes of sulfonamides, see: Adsmond 
& Grant (2001). For our studies on the effects of substituents 
on the structures of A^-(aryl)-amides, see: Bhat & Gowda 
(2000); Gowda et al. (2007), on ^-(ary^-sulfonamides, see: 
Gowda et al. (2005), and on A/-(arylsulfonyl)-amides, see: 
Shakuntala et al (2011a,Z>) 



Data collection 

Oxford Diffraction Xcalibur 
diffractometer with Sapphire 
CCD detector 

Absorption correction: multi-scan 
(CrysAlis RED; Oxford 



Refinement 

R[F 2 > 2a(F 2 )] = 0.045 

wR(F 2 ) = 0.127 

S = 1.06 

5225 reflections 

306 parameters 

5 restraints 



Table 1 

Hydrogen-bond geometry (A, °). 



Diffraction, 2009) 

T min = 0.896, r max = 0.908 
9793 measured reflections 
5225 independent reflections 
3538 reflections with I > 2o(I) 
R iM = 0.015 



H atoms treated by a mixture of 
independent and constrained 
refinement 

A/w = 0.25 e A~ 3 

Ap mi „ = -0.32 e A~ 3 



D- 


H- ■ A 


D-H 


H- • A 


D-A 


D-H- - A 


Nl 


-H1N- ■ 06 


0.82 (2) 


2.02 (2) 


2.844 (2) 


175 (2) 


N2- 


-H2N- ■ 03' 


0.81 (2) 


2.08 (2) 


2.870 (2) 


167 (2) 



Symmetry code: (i) x - 



-y + 1, z + k 



Data collection: CrysAlis CCD (Oxford Diffraction, 2009); cell 
refinement: CrysAlis RED (Oxford Diffraction, 2009); data reduc- 
tion: CrysAlis RED; program(s) used to solve structure: SHELXS97 
(Sheldrick, 2008); program(s) used to refine structure: SHELXL97 
(Sheldrick, 2008); molecular graphics: PLATON (Spek, 2009); soft- 
ware used to prepare material for publication: SHELXL97. 

KS thanks the University Grants Commission, Government 
of India, New Delhi, for the award of a research fellowship 
under its faculty improvement program. 



Supplementary data and figures for this paper are available from the 
IUCr electronic archives (Reference: BT5569). 




Experimental 

Crystal data 

C„H 15 N03S 
M, = 241.30 



N\ C ^/CH(CH 3 ) 2 



Monoclinic, P2^/n 
a = 11.829 (1) A 
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2,2-Dimethyl-A^-(2-methylphenylsulfonyl)acetamide 
K. Shakuntala, S. Foro and B. T. Gowda 

Comment 

The hydrogen bonding preferences of sulfonamides has been investigated (Adsmond & Grant, 2001). The nature and pos- 
ition of substituents play a significant role on the crystal structures and other aspects of A^aryD-amides (Bhat & Gowda, 
2000; Gowda et at, 2007), A^aryfJ-sulfonamides (Gowda et at, 2005) and A^arylsulfonyfJ-amides (Shakuntala et at, 
2011a,Z>). As a part of studying the effects of substituents on the structures of this class of compounds, the structure of 
A r -(2-methylphenylsulfonyl)-2,2-dimethylacetamide (I) has been determined (Fig. 1). In (I), the asymmetric unit contains 
two independent molecules. The conformations of the N — H and C=0 bonds in the side chains are anti to each other, similar 
to that observed in A r -(2-methylphenylsulfonyl)-acetamide (II) (Shakuntala et ah, 201 1£>) and A r -(2-chlorophenylsulfonyl)- 
2,2-dimethylacetamide (III) (Shakuntala et al, 2011a). 

Further, in both the independent molecules, the conformation of the amide H atoms are syn to the ortho-methyl groups 
in the benzene rings, similar to that observed between the amide H atom and the or?/io-methyl group in (II), but contrary to 
the anti conformation observed between the amide H atom and the or?/!o-chloro group in (III). 

The molecules in (I) are bent at the 5-atoms with a C — S — N — C torsion angle of -67.4 (2)° and 63.8 (2)° in the two 
independent molecules, compared to the values of -58.2 (2)° in (II) and 64.4 (2)° in (III). Further, the dihedral angle between 
the benzene rings and the S02 — NH — CO — C groups in (I) are 86. 1 (2)° (molecule 1) and 87.4 (2)° (molecule 2), compared 
to the values of 87.0 (1)° in (II) and 87.4 (1)° in (III). 

In the crystal structure, the intermolecular N-HO hydrogen bonds (Table 1) link the molecules into chains. Part of the 
crystal structure is shown in Fig. 2. 

Experimental 

The title compound was prepared by refluxing 2-methylbenzenesulfonamide (0.10 mole) with an excess of 2,2-di- 
methylacetyl chloride (0.20 mole) for one hour on a water bath. The reaction mixture was cooled and poured into ice cold 
water. The resulting solid was separated, washed thoroughly with water and dissolved in warm dilute sodium hydrogen 
carbonate solution. The title compound was reprecipitated by acidifying the filtered solution with glacial acetic acid. It was 
filtered, dried and recrystallized from ethanol. The purity of the compound was checked by determining its melting point. 
It was further characterized by recording its infrared spectra. 

Prism like colorless single crystals of the title compound used in X-ray diffraction studies were obtained from a slow 
evaporation of an ethanolic solution of the compound. 

Refinement 

The H atoms of the NH groups were located in a difference map and later restrained to the distance N — H = 0.86 (2) A. 
The other H atoms were positioned with idealized geometry using a riding model the with aromatic C — H distance = 0.93 
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A, methyl C — H = 0.96 A, methyne C — H = 0.98 A. All H atoms were refined with isotropic displacement parameters (set 
to 1.2 times of the U e q of the parent atom). 

The atom CIO is disordered and was refined using a split model. The corresponding site-occupation factors were refined 
so that their sum was unity [0.66 (2) and 0.34 (2)]. The distance C8 — CIO was restrained to 1.55 (1) A and the corresponding 
bond distances in the disordered group were restrained to be equal. 



Figures 




Fig. 1. Molecular structure of the title compound, showing the atom- labelling scheme. Dis- 
placement ellipsoids are drawn at the 50% probability level. 



Fig. 2. Molecular packing in the title compound. Hydrogen bonds are shown as dashed lines. 



2,2-Dimethyl-N-(2 


-methylphenylsulfonyl)acetamide 


Crystal data 




C11H15NO3S 


^(000) = 1024 


M r = 241.30 


D x = 1.249 MgnT 3 


Monoclinic, P2\ln 


Mo Ka radiation, X = 0.71073 A 


Hall symbol: -P 2yn 


Cell parameters from 2934 reflections 


a = 11.829 (1) A 


9 = 2.9-27.7° 


b= 16.351 (1) A 


|i = 0.25 mm 1 


c = 13.351 (1) A 


7=293 K 


(3 = 96.485 (8)° 


Prism, colourless 


K= 2565.8 (3) A 3 


0.46 x 0.44 x 0.40 mm 


Z=8 






Data collection 

Oxford Diffraction Xcalibur ,-„„,-• , , ± _a ^■ 

, . ... c ,. . 5225 independent reflections 

diffractometer with Sapphire CCD detector 

Radiation source: fine- focus sealed tube 3538 reflections with / > 2o(i) 

graphite Rmt = 0.01 5 
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Rotation method data acquisition using co and (p scans 9 max - 26.4°, 8 m i n - 2.9° 

Absorption correction: multi-scan h = -1A 14 

(CrysAlis RED; Oxford Diffraction, 2009) ' ~ ' 4 

r min = 0.896, T max = 0.908 k = -20^15 

9793 measured reflections / = -16— >14 



Refinement 
Refinement on F 2 
Least-squares matrix: full 

R[F 2 > 2o(F 2 )] = 0.045 

wR(F 2 ) = 0.127 

S= 1.06 

5225 reflections 

306 parameters 

5 restraints 

Primary atom site location: structure-invariant direct 
methods 



Secondary atom site location: difference Fourier map 

Hydrogen site location: inferred from neighbouring 
sites 

H atoms treated by a mixture of independent and 
constrained refinement 

w = l/[a 2 (F 0 2 ) + (0.0663P) 2 + 0.3 10P] 

where P = (F 0 2 + 2P c 2 )/3 

(A/o) max = 0.001 

Apmax = 0.25 e A~ 3 
Ap min = -0.32eA- 3 

Extinction correction: SHELXL97 (Sheldrick, 2008), 
Fc*=kFc [ 1 +0 .00 1 xFc V/sin(29)] " 1/4 

Extinction coefficient: 0.0160 (11) 



Special details 

Geometry. All e.s.d.'s (except the e.s.d. in the dihedral angle between two l.s. planes) are estimated using the full covariance mat- 
rix. The cell e.s.d.'s are taken into account individually in the estimation of e.s.d.'s in distances, angles and torsion angles; correlations 
between e.s.d.'s in cell parameters are only used when they are defined by crystal symmetry. An approximate (isotropic) treatment of 
cell e.s.d.'s is used for estimating e.s.d.'s involving l.s. planes. 

Refinement. Refinement of F 2 against ALL reflections. The weighted i?-factor wR and goodness of fit S are based on F 2 , convention- 
al i?-factors R are based on F, with F set to zero for negative F 2 . The threshold expression of F 2 > o(F 2 ) is used only for calculating R- 
factors(gt) etc. and is not relevant to the choice of reflections for refinement. R- factors based on F are statistically about twice as large 
as those based on F, and R- factors based on ALL data will be even larger. 



Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters 





X 


y 


z 




CI 


0.24942 (16) 


0.90807 (11) 


0.25752 (15) 


0.0439 (5) 


C2 


0.24885 (19) 


0.97836 (13) 


0.31734 (18) 


0.0566 (6) 


C3 


0.2774 (2) 


1.05064 (15) 


0.2737 (2) 


0.0771 (8) 


H3 


0.2784 


1.0986 


0.3112 


0.093* 


C4 


0.3040 (3) 


1.05412 (18) 


0.1779 (3) 


0.0960 (10) 


H4 


0.3225 


1.1042 


0.1512 


0.115* 


C5 


0.3042 (3) 


0.98543 (19) 


0.1197(2) 


0.0959 (10) 


H5 


0.3230 


0.9886 


0.0540 


0.115* 


C6 


0.2762 (2) 


0.91095 (15) 


0.16000(18) 


0.0641 (6) 


H6 


0.2755 


0.8635 


0.1215 


0.077* 
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Atomic displacement parameters (A 2 ) 
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-0.3 (5) 


c-> pn p 1 -7 pu 
Sz — C 1 Z — C 1 / — C 1 6 




1 *70 A /">\ 
_ 1 /O.U (Z) 


pi f^i pc pn 

c*3 — c / — cs — cy 


— yo.o (4 J 


pic pu pn pn 
CI J — Clo — CI / — Clz 




-0.7 (5) 


mi p-7 po pn 

jn i — c / — cs — cv 


O/l 1 //1\ 

o4.1 (4) 


p/: piq pin p-> 1 
U6 — C 1 0 — C 1 9 — Cz 1 




/I /I A (1 \ 

44. y (3) 


P.! P"7 PQ P1P1T3 

U3 — C / — Co — C 1 Urs 


1UU.U ) 


tLf) P1Q PIQ P-)1 

jnz — cio — ciy — Czi 




— 13 /.Z (Z J 


mi p-7 po p 1 nr> 
JN 1 — C / — Co — C 1 OB 


*7A 1 /OA 

-79.1 (8) 


p/; piq pin p->n 
U6 — C 1 0 — c 1 y — CzO 




TO *7 

— /o. / (3) 


PI P-7 PQ P 1 Pi A 

Uj — C / — Co — C 1 OA 


DO.O \6) 


m-> piq pin p->n 
JN Z — C 1 0 — c 1 y — CzO 




AA 1 /">\ 

VV.Z (Z) 


Ml P"7 PO P 1 Pi A 

JN 1 — C / — Co — C 1 OA 


1 11 C /"7\ 
-1ZZ.D (/) 


p/: PIQ m-> c-> 
U6 — C 1 0 — JN Z — SZ 




*7 O /"3\ 

-7.8 (3) 


PI P"7 M 1 O 1 

C*3 — C / — JN 1 — b 1 


1 1 

1.1 (3) 


pin piq m-> c-> 

c 1 y — c 1 0 — jn z — sz 




1-7/1 k /i /;\ 
1 /4.15 (16) 


PQ P"7 M 1 CI 

Co — C / — JN 1 — a 1 


1 "7n q n\ 

—i /y.o (z) 


P10 M-> C-> P/1 

C 1 0 — JN Z — Sz — U4 




c-> i /->\ 
—5Z.3 (Z) 


P"7 M 1 O 1 P 1 

C/ — JN 1 — M — Ul 


1-7-7 /; a f 1 n\ 
1 / /.oO (iy) 


P1Q M-> C-> PC 

C 1 0 — JN Z — Sz — U5 




1 -7n -7n f 1 o\ 
1 /9. /0 (lo) 


P"7 Ml C 1 P-> 

C/ — JN 1 — bl — Uz 


/i 0 n n\ 
4o.y (Z) 


p 1 Q M-> 0 -> pn 
C 1 0 — JN Z — Sz — C 1 Z 




63. y (Z) 


C7— Nl— SI— CI 


-61 A (2) 


CI 7— CI 2— S2— 04 




-9.3 (2) 


C6— CI— SI— Ol 


-121.66 (19) 


C13— C12— S2— 04 




173.83 (19) 


C2— CI— SI— Ol 


53.0 (2) 


C17— C12— S2— 05 




122.6 (2) 


C6— CI— SI— 02 


10.3 (2) 


C13— C12— S2— 05 




-54.3 (2) 


C2— CI— SI— 02 


-175.03 (17) 


CI 7— CI 2— S2— N2 




-125.97 (19) 


C6 — CI — SI— Nl 


126.72 (17) 


C13 — C12 — S2 — N2 




57.2 (2) 


Hydrogen-bond geometry (A, °) 










D—H-A 


D — H 


H-A 


D-A 


D — H- 


Nl— H1N-06 


0.82 (2) 


2.02 (2) 


2.844 (2) 


175 (2) 


N2— H2N -03' 


0.81 (2) 


2.08 (2) 


2.870 (2) 


167 (2) 


Symmetry codes: (i) x-1/2, -y+3/2, z+1/2. 
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